of the HECT family contain WW binding sites which are crucial for interaction with the proline-rich binding sequence of the target proteins (XPPXY or PY motifs).
Delayed rectifier currents are important in regulation of cardiac repolarization, and associated disorders are causative for a variety of arrhythmias. While previous work mainly focused on functional short-term regulation of KCNQ1 channels and resultant native I Ks -for instance by neurohumoral factors or biophysical consequences of β-subunit interactions -recent attention has been drawn to longer-term arrhythmia remodeling with respect to gene-expression in different cardiac disease entities (e.g. [4] ). Ongoing research is working on unravelling regulatory mechanisms of ion channel gene transcription and protein synthesis.
In this issue of Cardiovascular Research, Jespersen et al. take the analysis of slow cardiac delayed rectifier physiology to another level and provide novel incentives for future research [5] . With their present study these investigators elegantly demonstrate that NEDD4-2 and other members of this E3 ubiquitin-ligase family work on degrading KCNQ1 protein. Their study utilizes a diverse array of experimental procedures and an integrative concept to bring the molecular study of protein-protein interactions into perspective with its native cellular electrophysiological consequences. The authors show that NEDD4-2 reduces the amount of KCNQ1 protein in eukaryotic cells with subsequent reduction in ionic current levels. They provide evidence for a direct interaction of the KCNQ1 C-terminus with E3 ligases and succeed in demonstrating functional specificity by use of a catalytically inactive NEDD4-2 mutant as well as mutation of the target PY motif in KCNQ1. Other ion channels may be degraded along a similar pathway, but the rapid delayed rectifier current (I Kr ) and its underlying subunit KCNH2 appear to not be a target for these ligases [6] . While this evidence suggests specificity it cannot finally be proven within the present work. It would be interesting to further address this issue by using a knock-down approach for NEDD4-2 to study consequences for cardiac electrophysiology.
How do the results of the present report potentially relate to human disease? Among prominent examples for a role of protein degradation in cardiovascular pathology is the cellular basis of Liddle's syndrome, a rare hereditary monogenic form of arterial hypertension. This entity is caused by mutations within the PY motif of ENaC [7] . The mutated PY motif causes reduced ENaC ubiquitination, and subsequent channel hyperactivation leads to increased fluid absorption and arterial hypertension.
While the ubiquitination pathway may be naturally important to degradation of malprocessed ion channel proteins, dysregulation of enzymes themselves could potentially be involved in disease mechanisms. At this point it is worth mentioning that nowadays about 30% of patients with clinical long QT syndrome are still unclassified. Taking the authors' conclusions further, one is tempted to speculate that alterations in synthesis or degradation of cardiac ion channel subunits may potentially provide novel clues to cardiac electrical pathology. Further work should address protein degradation in states associated with altered I Ks function such as familial atrial fibrillation, heart failure, and congenital as well as acquired long QT syndromes. If altered NEDD4-2 activity leads to more or less I Ks , a potential therapeutic tool could be at hand (e.g. proteasome inhibitors like bortezomib).
Along these lines we still have to learn more about the rise and fall of each specific cardiac ion channel subunit with respect to deciphering individual synthesis and degradation pathways.
